Receptive-field and axonal properties of neurons in the dorsal lateral geniculate nucleus of awake unparalyzed rabbits.
The intrinsic stability of the rabbit eye was exploited to enable receptive-field analysis of LGNd neurons and optic tract axons in the awake, unparalyzed state. We found eye position to remain within a range of less than 1.0 degrees for periods of 4-5 min, and in some cases for periods in excess of 10 min. Such stability is comparable to that seen in awake monkeys that have been trained to fixate. Receptive fields of dorsal lateral geniculate nucleus (LGNd) neurons were analyzed, and approximately 84% were concentrically organized. This is a higher value than previously reported in this species. In addition, the receptive-field centers of concentric cells were much smaller than those previously reported (mean diameter = 2.5 degrees). Most remaining neurons in the LGNd were either directionally selective (6.5%) or motion/uniform (6.5%). Concentric cells were classified as sustained or transient based on response duration to standing contrast. In the LGNd the receptive fields of sustained concentric cells were predominantly near the horizontal meridian, within the representation of the visual streak, while the receptive-field positions of transient concentric cells were more prevalent in the upper visual field. In the optic tract the receptive-field positions of both sustained and transient cells were more evenly distributed than was seen in the LGNd. Sustained and transient concentric cells in LGNd showed primarily nonlinear spatial summation. The receptive-field properties of LGNd neurons were related to geniculocortical antidromic latency. Most LGNd neurons of all receptive-field classes projected axons to the visual cortex. Thus, any intrinsic interneurons in the rabbit LGNd may have receptive-field properties similar to those of some principal neurons. There was significant overlap in the distribution of antidromic latencies in neurons of different receptive-field classes. Concentric sustained neurons, however, did conduct somewhat more slowly than did concentric transient neurons. Nonvisual sensory stimuli that resulted in EEG arousal (hippocampal theta activity) had a profound effect on the response duration of most (28/32) sustained concentric neurons. For these cells, the sustained response to standing contrast began to diminish and sometimes disappeared after 2-15 s. However, arousing stimuli that resulted in hippocampal theta activity reestablished the sustained response. Such arousing stimuli usually had little or no effect on the discharge of the cell in the absence of visual stimuli. Arousing stimuli had no effect on optic tract axons with sustained concentric receptive-field properties.(ABSTRACT TRUNCATED AT 400 WORDS)